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PROTOZOA.

During the last decade the protozoa, especially
the pathogenic forms, have received considerable
attention from investigators interested in the
lower forms of animal life, and of these, the try-
panosomes have probably been the favorite
subject of study. Although the first of this
group was described by Valentine more than sixty
years ago, who found it in the blood of a salmon,
and, although from time to time allied organisms
have been identified, sustained work in this direc-
tion was not begun until some years later. When
Evans in 1880 demonstrated that a disease of
camels and horses, known as surra, was depend-
ent upon the presence in the blood of the animal,
of a protozoal organism, there was quickly insti-
tuted a series of experiments which had, as a
result, an appreciation of the proper relation
which should exist between plant and animal life
as an exciter of infectious diseases. This organ-
ism, the trypanosome, may be briefly considered
as a fusiform, more or less elongated body, about
the length of the diameter of a blood corpuscle,
possessed of a fin-like membrane, longitudinally,
¡nid a terminal fiagellum. It was soon found that
other diseases of animals as, nagana, mal de cad-
eras, dourine, etc., might be ascribed to other
members of this group. These discoveries at-
tracted but little notice in the medical world until
Dutton identified a trypanosome in the blood of
a European, who had resided in the Gambia re-
gion, and Castellaiii showed the significance of its
presence in the cephalo-rachidian fluid of negroes
who were suffering from the disease known as
" sleeping sickness." Thus far the conditions set
up by the parasite have been met with, for the
most part, in Africa, Asia, and South America;
but Morax, in a recent paper,1 has published the
results of his work in the experimental path-
ology of the disease, paying especial regard to the
ocular manifestations. He was struck by resem-
blances between certain corneal appearances in
dourine and the well known lesions of interstitial
keratitis observed in syphilis.
Nagana, the tsetse-fly disease, affects all domes-

tic animals and many that are wild, and is invari-
ably fatal to the horse and dog, although a certain
percentage of cattle recover. The duration may
be several weeks or several months, and in case of
recovery a certain immunity seems to be estab-
lished in the animal in question for this particu-
lar form, but not for others of the group, thereby
suggesting a certain specific character. Man is
naturally immune, probably through some pecu-
liar property of his blood plasma. Symptomati-
cally there is noticed fever, lymph infiltration of
subcutaneous tissues of neck, abdomen and ex-
tremities, destruction of red blood corpuscles,

1 Ann. d'Ooulist., Doc, 190(1.

extreme emaciation, blindness and the constant
presence in the blood of a parasite which was
identified by Bruce in 1894 and which bearskins
name. There seems to be but little doubt as to
the rôle of the tsetse fly in the transmission of the
disease, as infected and non-infected animals may
run together with impunity in the absence of this
particular fly. The process among the smaller
mammals is quite acute and ocular complications
are rare. The contrary obtains among the larger
animals, the process being subacute and eye
lesions more frequent. Here will be noticed a

turbid, aqueous, fibrinous deposit in the anterior
chamber and upon the iris, corneal opacities and
a mucopurulent conjunctivitis. The parasite has
been found in the conjunctival secretion and in
the anterior chamber. Edema of the lids and
face has occasionally been mentioned as occurring.
In the case of the horse and ass the cornea luis
become quite opaque, even taking on the tint,
of porcelain, yet, notwithstanding the apparent
severity of the corneal condition the opacities
may disappear in the course of a few weeks.
Surra, the term implying a rotten or diseased

condition, is a malady of horses and camels in
India, although not peculiar to that particular
country. Clinically it somewhat resembles na-

gana, as there exists a sort of pernicious anemia,
fever, intermittent or remittent in type, emacia-
tion, edema and lesions of eyes and lids. Evans,
in 1880, found in the blood of infected animals, a
trypanosome which now bears his name, and by
the inoculation of which he has been able to re-

produce a similar condition in the dog and horse.
This organism so closely resembles that of Bruce,
morphologically, that for differentiation it is nec-
essary to study its cultural developmental char-
acteristics upon some proper medium. Some
other genera of biting fly than the tsetse must be
responsible for its transmission, as infection may
occur in regions where the tsetse is unknown.
During a buffalo epidemic in'Java a mucopuru-
lent conjunctivitis and keratitis was frequently
noticed. Five dogs became " blind," as the re-
sult of a hyena hunt. Among the cattle ocular
complications take the form of a blepharo-con-
junctivitis and keratitis, although blindness is
rare. The disease is apt to pursue a rapid course,
eventually terminating in blindness and death.
In the case of laboratory animals, eye lesions are
usually external and the organism will be found
in the secretion.
Souma, a disease of cattle and horses in the

Soudan, has been found to be due to a special
parasite, the trypanosome Cazalboui, which, how-
ever, does not affect rodents or dogs. Corneal
disturbances were noticed in an ass that had been
inoculated with infected blood from an animal of
like species. The upper half of each cornea be-
came cloudy, and later a condition, somewhat
resembling an ulcerative pannus, appeared, but
absorbed before the death of the animal. Thero
were no parasites found in the exúdate.
Mal de caderas is the only trypanosomatic dis-

ease thus far recognized upon the American con-

tinent, is prevalent among horses in South Amer-
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Lea and receives its name from eventual paralysis
of the hind quarters before the death of the ani-
mal. Although edemas are usually absent, clini-
cally, it resembles surra and nagana. The ass and
nulle resist, but dogs are susceptible, as, well as
rats, mice and other small rodents. It is apt to
take on a mild type in the case of the larger
animals. The parasite was first recognized by
Elmassian in 1901 and received the name, trypa-
nosonia equinum. As regards the ocular disturb-
ances, it will be noted that the lids are swollen,
there is chemosis and a foul mucopurulent dis-
charge. Upon the cornea will be seen milky
white spots, irregularly distributed and poorly
outlined, resulting from a diffuse superficial inter-
stitial keratitis, which, however, frequently ab-
sorbs, as does the hypopion, if present. Similar
conditions obtain in dogs and rabbits, if in-
oculated.
Dourine is a disease of horses, not limited to

the tropics, as it has been met with in many parts
of Europe. Although due to a trypanosome in
the blood, the equiperdum, transmission is be-
lieved to be due to sexual contact. Clinically
it resembles the other diseases of the group, and
paralysis usually precedes death. Conjunctivitis,
keratitis, hypopium and lenticular opacities some-
times occur and the presence of the organism may
be demonstrated in the conjunctival secretion of
an inoculated rabbit. One or two months after
intraperitoneal inoculation of several dogs and an
ass interstitial keratitis with corneal opacities
developed resulting in complete blindness. When
the iris was visible it was seen to be inflamed and
covered with a purulent or fibrinous exúdate.
The ciliary body was found to be involved. Ana-
tomically the corneal opacities are found to be
due to the presence of mononuclear leucocytes
and trypanosomes in the interlamellar spaces
and in the anterior chamber. The posterior seg-
ment of the globe was less affected. The dogs
all died before showing any amelioration of the
ocular symptoms. In the case of donkeys, opaci-
ties that may have developed may rapidly dis-
appear, although if there is a tendency to ulcer
formation, the inflammatory process may go on
to panophthalmitis.
Human trypianosomiasis.

—

For a long time it
was supposed that man was immune to this form
of infection, and this is true in spme instances, as,
for example, surra, nagana, etc. Dutton, how-
ever, in 1901, recognized as a trypanosome, an or-

ganism which he detected in the human blood
and which he named Tr. gambiensis. It has
likewise been found in the ccphalo-rachidian fluid.
Following the invasion there appears intermittent
fever with anemia, malaise, erythematous lesions
and cutaneous edema. Somnolence and paral-
yses appear later. The ocular symptoms are
few and unimportant. There may be a feeling of
fatigue and unsteadiness of the type when read-
ing, which will pass away after rest, providing it
does not depend upon an error of refraction.
The veins at the fundus may be somewhat en-
larged. The conjunctival reflex is one of the last
to disappear, and when this happons the prognosis

is bad. Collins, who examined one of Manson's
cases, stated that the fields were normal, pupils
reacted and the media were clear. At each mac-
ula there was a superficial area of atrophie choroi-
ditis, with pigment modification. In the right
retina were some whitish, circular spots at a
deeper plane than the vessels, and at each periph-
ery were numerous spots, suggesting choroidal
atrophy, some being more or less plamented,
Papilla normal. No hemorrhages. With such
appearances, the possibility of a pre-existing
specific chorio-retinitis should be considered.
Spirochcta pallida.

—

At the meeting of the
German Ophthalmological Society, in 1905, Axen-
feld, during the discussion of a paper on parcn-
chymatous keratitis, and having in mind certain
conditions which obtain in leprosy, stated that
as we did not know the pathogenic factor causing
syphilis, we should not exclude it from a clinically
healthy-appearing cornea. Since that time, how-
ever, Dr. Greeff and others have been able to
verify this statement, and as the result of work
carried on with Hoffman, and also independently
with Clausen, he was able to announce at a simi-
lar meeting in 1906 that he had been able to suc-

cessfully inoculate the eyes of apes and rabbits,
so that a few weeks later a tongue-shaped opacity
appeared, which might seem to extend from the
limbus centralwards. In the clear corneal area,
in advance of the opacity, the spirocheta pallida
could be detected without difficulty, in fresh cases,
where they seemed to easily penetrate and mul-
tiply, whereas the opaque area had evidently been
a battleground, where had taken place the death
struggle between the previously existing spiro-
cheta? and the thronging leucocytes. In this
contest the odds seemed to be rather with the leu-
cocytes, in the case of rabbits, as the manifesta-
tion seemed to be rather local in character; on
the other hand, however, the greater diffusion of
the disease and its closer resemblance to the analo-
gous condition in man, in the case of the apes,
rather suggested a supremacy in the pathogenic
organism. As long ago as 1879 Klebs claimed
that syphilis could be produced in apes, but this
statement attracted very little attention at the
time, and it was not until several years later that
interest was sufficiently aroused by experimen-
tation, undertaken by Metchnikoff, Roux, Neisser
and Finger. Although anthropoid apes were at
first supposed to be necessary, it was found that
other species, which bore a still more remote re-
lationship to man, were likewise susceptible to a
somewhat atypical form of the disease. In 1881,
Hansell, by the inoculation of rabbits with human
syphilitic material, obtained appearances in the
cornea and iris, closely resembling those observed
in man. Schlicht, quite recently, by using an
emulsion of syphilitic inguinal gland, which he
introduced into the eyeball, has obtained a parcn-
ehymatous keratitis and condylomatous iritis.
Many spirochctte were detected in horizontal
corneal sections, but none in cross sections. He
also succeeded in carrying the disease from apes
to rabbits. Several contributions to the study
of hereditary syphilis and the relation of the spir-
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oehettB I,hereto hay«! appeared quite recently.
Conven has found the pallida in an apparently
healthy cornea while examinating a syphilitic
fetus. Schlimpcrt, from the examination of a
macerated fetus and a prematurely delivered
child, believes the organism to be less frequently
found in the eye, as compared with other organs.
They were, however, more numerous about the
choroidal vessels than in the sciera or retina.
They were also frequent in the deeper layers of
the cornea, in the retrobulbar portion of the
optic nerve and in the trunks of muscles. The
lens and vitreous were found to be free. The
contention between different zoologists, as to
whether the spirocheta pallida, or triponema
pallidum, as suggested by Schaudinn, is to be
considered as of the protozoa or not, is quite as

interesting as is its etiological relation to syphilis.
According to Schultz, it may be stated that this
much of our knowledge regarding it is beyond
dispute. It is a spiral organism, from four to
twenty microns long and four tenths broad, with
pointed ends, each of which possesses a single
flagelhnn. The spirals are quite close and regular,
averaging one micron in length, and liable to dis-
appear when quiescent. There is neither an un-
dulating membrane nor nuclear differentiation.
The single polar flagcllum, the large number of
flexible spirals and the probability of longitudinal
division rather favor its protozoan nature.
The following articles have been utilized in the

preparation of this report: Morax: " Los affectionsoculaires dans les trypanosomiases," Ann. d'Ocu-
lisl., December, 190(5. Scherber: " Ueber Spiro-
chaetenerkrankungen," Zeitschrift für Augen-
heilkunde, February, 1907, as both contain ex-
cellent bibliographic references. The attention
of the reader is also directed to a paper on " Try-
panosomes," by Novy, which may be found in
the first two numbers of the Journal of the Ameri-
can Medical Association of the current year, and
also to one on the same subject by Greeff, con-
tained in the Reports of the German Ophlhalmo-
logical Society for 1906.

BookReviews

Essentials of Chemical Physiology. By W. D.
Halliburton, M.D., LL.D., F.R.S. Sixth
edition, 258 pages. London and New York:
Longmans, Green & Co. 1907.
In this sixth edition of his " Essentials of

Chemical Physiology," Professor Halliburton has
thoroughly revised this well-known book. Manyof the parts, especially those concerned with the
proteins, have been rewritten, and those con-
cerned with coagulation of the blood and with
respiration have been amplified to include the new
knowledge in these subjects. The general char-
acter of the bookjremains unchanged and is too
favorably known to need comment.

Essentials of Human Physiology. By D. Noel
Paton, M.D., B.Sc., F.R.C.P. Second edition,
425 pages. Chicago: W. T. Keener & Co: Ed-
inburgh and London: William Green & Sons.
1905.

As the title of this book indicates, it is a state-
ment of what Professor Paton regards as the
essentials of the physiology of man. The book
is characterized not only by an emphasis on the
main facts of the science, but by simplicity and
clearness of statement and by many illustrations.
The ingenious diagrams illustrating physiological
processes may be regarded as a unique feature.
The book is intended, according to the author, to
supplement the practical work and demonstra-
tions from which alone a real knowledge of the
subject can be gained.

Physiology of the Nervous System. By J. P.
Morat. English translation by H. W. Syers.
680 pages, 263 illustrations. Chicago: W. T.
Keener & Co. 1906.

This translation of the portion on the nervous
system in Morat and Doyon's great " Treatise
on Physiology" places before English readers an
important comprehensive study of the nervous

system. It summarizes in an encyclopedic man-
ner the knowledge both of the structure and the
function of the nervous system. The most ele-
mentary structure, the neuron, is first considered:
its various forms, its conditions of irritability and
the nature of nervous conduction. There is in
this connection a discussion of the methods of
stimulating nerves and the energies which can be
evoked by stimulation.
Following the discussion of the nervous cle-

ment, there is a section on the simpler relations
of the elements, in reflexes and in segmentai
arrangements of reflex functions. The functional
determinations of the cranial nerves are treated
with special thoroughness.
The relations of impulses in reflexes, i. e., in-

hibitions and augmentations, and the classifica-
tion of general nervous functions, such as thermic
and trophic effects, arc next considered.
The transmission of impulse in the fiber tracts

of the spinal cord, the functions of the sympathetic
system (very clearly and fully expounded) and
the important activities of the medulla are pre-
sented, along with an interesting discussion of
consciousness and unconsciousness and the de-
grees of consciousness which may bo recognized.
Following this is the physiology of the cerebellum,
the optic thalamus, corpora striata and the hemi-
spheres, with a complete consideration of cerebral
localization.
The volume will be of especial value to physi-

ologists, neurologists and medical students espe-cially interested in the nervous system and its
functions. The final chapters in the innervations
of the various sense organs, combined with its
other features, make the book an important one
also for the psychologist.

 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at THE CHINESE UNIVERSITY OF HONG KONG on July 19, 2016. 
 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.


